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. Suisun Marsh flood of 1998 (quick)

. CALFED Suisun Marsh levee
Investigation team 1998 — 2000

. Conceptual model: Change geometry,
change transport...
->Mechanisms

Tidal trapping (increases salinity mixing)
Tidal energy damping (decreases salinity mixing)
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1. Suisun Marsh flood of 1998
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Lessons from Suisun Marsh flood

e Suisun Marsh levees are susceptible to
storm related overtopping and breaching.

e Levee breaches will happen.

 We didn’t (and still don’t really) know what
Marsh and Delta salinity impacts would be.



2. CALFED Suisun Marsh Levee
Investigation Team (SMLIT)

e Charge from CALFED
e Approach
« Recommendations of SMLIT




SMLIT charge from CALFED

e Should Suisun Marsh levees be included
In the CALFED levee program?

e If Suisun Marsh levees are added to the
program, are there opportunities for water
guality improvement and ecosystem
restoration?



Suisun Marsh Levee
Investigation Team report
on the Web:

e WWw.lep.ca.gov/suisun/modeling/calfedlev
ee/results.ntml



http://www.iep.ca.gov/suisun/modeling/calfed

SMLIT Modeling Approach

* Be consistent with CALFED goals
~ 2000 acres of shallow water habitat
~ 5000 acres of tidal Marsh restoration

 Investigate the influence of
— Breach location
— Breach size
— Extent of inundated acreage



SMLIT Modeling Approach

e
“r
Central N H
Option P Ty F AL
5780 Ac | | |3
] I Tidal Marsh
/ ) __' [ ] Shallow Water
n . 9
S ¥ '
" LY ® imnt
AN AN |
Hortheast '\\_ :
eern e ) g Ly T
Option - [ 2 L
.\é f’____,..,-
"'\\
i \
= (.J i)
______ {
....... IIIIIIIDnm I
Wetlands
L, Project
iy |
Wheeles |’ ;
1848 Ab.
y s R A7
q"/ -
W —— T =5
i /// M_'_'_"'“'h-.._,____ ——— 5
i . @EChipps 987
Q’ d__,-f"'/ H""ﬂ-;_. b~ _-—-’

o i
L CALFED - Suisun Marsh Levee Breach Study Areas




Some Results



Effect of

breach size Grizzly Island
100’ Levee Breach

CALFED Suisun Marsh
Levee Team
1998-2000




Effect of

breach size Grizzly Island
5000’ Levee Breach

Change From
Base Condition

<+20%

+16-20%
+11-15%
+6-10%

CALFED Suisun Marsh
Levee Team
1998-2000




Effect of
breach size
and
Location

CALFED Suisun Marsh
Levee Team
1998-2000

Van Sickle Island
100’ Levee Breach

+16-20%
+11-15%
+6-10%

0.0
-0-5%
-6-10%
-11-15%
-16-20%
<20%




Effect of
breach size
and
Location

CALFED Suisun Marsh
Levee Team
1998-2000

Van Sickle Island
5000’ Levee Breach

5.2

Change From
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+11-15%
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-11-15%
-16-20%
«<20%




SMLIT technical conclusions

 Small (controlled) that levee breaches
Increase local salinity, but decreased Delta
salinity.

e Large (uncontrolled) levee breaches will

Increase salinity in Suisun Bay and the
Delta.

e Detalls of breach location, size, and extent
of Inundated area matter a lot.



SMLIT recommendation

 Include Suisun Marsh in the CALFED
levee program to protect Delta salinity and
allow planned managed wetland
enhancement and tidal wetland
restoration.



3. Change geometry, change transport

Mechanisms:

1. Breaches damp tidal energy (decreases salinity
mixing)
2. Breaches “trap” salinity (increases salinity mixing)



1. Breaches damp tidal energy
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1. Breaches damp tidal energy

Tidal range
along
the estuary
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1. Breaches damp tidal energy

Effect of Levee breach
location and size on
estuary tidal range
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1. Breaches damp tidal energy

Effect of Levee breach
location and size on
estuary tidal range
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1. Breaches damp tidal energy

Effect of Levee breach
location and size on
estuary tidal range
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1. Breaches damp tidal energy

Effect of Levee breach
location and size on
estuary tidal range
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1. Breaches damp tidal energy

Effect of Levee breach
location and size on
estuary tidal range
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1. Breaches damp tidal energy
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1. Breaches damp tidal energy

Regional Salinity Impact of Sunrise Club Levee Breach

Percentage Change
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2. Transport by tidal trapping



2. Transport by tidal trapping

Two conditions must exist:

1. Scalar gradient (dC/dx, the rate of
concentration change with distance)

2. Current asymmetry
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Tidal Trapping Review

Suisun Marsh has the biggest gradients
In the estuary (N-S and E-W)!
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East-West Salinity Gradient

July 1992 Simulation
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2. CurrentAsymmetry.
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Tidal Trapping

 Timing of tidal stage and tidal flow:
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Tidal Trapping

 Timing of tidal stage and tidal flow:
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Tidal Trapping

 Timing of tidal stage and tidal flow:
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Tidal Trapping
 Timing of tidal stage and tidal flow:
| /\ Stage
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\Clhnt\Asme{wmdieg = Tidal Trappingﬂ
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\Clhnt\Asme{wmdieﬂ = Tidal Trappingﬂ
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J Clﬁht%?ﬁéﬂglmdmﬂ = Tidal Trapplngﬂ
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\Clhnt\Asme{wmdieﬂ = Tidal Trappingﬂ
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Clhnt\Ashe{wmdmﬂ = Tidal Trapplngﬂ
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Clhnt\Ashe{wmdmﬂ = Tidal Trapplngﬂ
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\Clhnt\Asme{wmdieg = Tidal Trappingﬂ
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\Clhnt\Asme{wmdieg = Tidal Trappingﬂ
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\Clhnt\Asme{wmdieﬂ = Tidal Trappingﬂ
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So, we have gradients everywhere.
Where are the current asymmetries?

| /\ Stage
| N4 \\//\\
Flood /ﬂ __Channel Flow (still flooding)
B /// \\\\ + -~ 7
0 \/ /\\

Ebb | - Breach Flow (ebbing)




Tidal Trapping may occur wherever standing
waves and progressive waves are proximate.
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Siting Restoration Projects (levee breaches)
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Combination of tidal energy
damping and tidal trapping
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